I. INTRODUCTION
Let M be a compact Riemannian manifold (with or without boundary) and let N be another compact Riemannian manifold without boundary. We will assume that N is isometrically embedded in The map u is harmonic if it is a critical point of E. The Euler-Lagrange equation satisfied by the harmonic maps is (see e. g. [6]) where X is a function from M into (R and y(u) is a unit vector orthogonal to N at the point u.
The heat flow associated to (2) is Let [5] it has been proved that if M = N = S~ with k * 3 then for some maps uo of class Coo problem (C) does not have smooth solutions. Hence it is natural to consider weak solutions of (C). Following Chen and Struwe (see [3] ) we will say that u : M x [0, + ~ [ --N is a weak solution of (C) if
The existence of a weak solution to (C) has been proved independently by Chen in [2] and by Keller, Rubinstein and Sternberg in [8] when N = S n. For general Riemannian manifold the existence of a weak solution is due to Chen and Struwe [3] ; in [3] Our method to prove Theorem 1 is the following. We first notice that f is a (weakly) harmonic map and therefore is a weak solution of (C). Then we prove that the solution u constructed in [2] and [8] is different from u. For this purpose we show using [3] (see also [10] ) that u satisfies a monotonicity property which is not satisfied by u. Therefore there exists at least two weak solutions of (C). Then one deduces easily the existence of infinitely many weak solutions. Indeed let, for T in [0, + oo), wT be the map defined by Then wT is a weak solution of (C).
REMARK 2. -a) It has been proved in [1] Let us first recall how a weak solution of (C) is constructed in [2] and in [8] . Let [10] ) that there exists a constant C independent of uo, a and tl such that if 0 ro rl s tl i2, For convenience let us recall the proof of (10) . Since The maps wT for T>0 and do not satisfy (38) ; the map u satisfies (38) whatever the initial data uo is. Hence there exists a weak solution of (C) which satisfies (38) and our method does not allow us to produce an initial data such that (C) has at least two weak solutions satisfying (38).
On the other hand it seems natural to conjecture from [1] section VII (see also [4] and [7] ) that, with the notations of the introduction, if g has a degree larger than 1 
